A taxonomic revision is presented of the Hydriastele wendlandiana group, a well-defined species grouping within the Indo-Pacific palm genus Hydriastele that occurs in New Guinea, the Bismarck Archipelago and northern Australia. We accept five species: Hydriastele kasesa, H. rheophytica, H. variabilis, H. wendlandiana and H. apetiolata sp. nov. and provide fundamental information about each of those taxa including a summary of the group's taxonomic history and phylogeny, a distribution map, a key to the species, species descriptions with scientific illustrations, and IUCN Red List assessments.
Introduction
The palm genus Hydriastele H. Wendl. & Drude (Arecoideae: Areceae) currently contains 49 accepted species (Govaerts et al. 2017) . Most of these occur in Papuasia, but the genus extends to Sulawesi, northern Australia, Fiji and Palau (Dransfield et al. 2008) . The species are an important and conspicuous component of the palm floras in the areas in which they occur. Some of the species are used in horticulture (Riffle et al. 2012) whilst others are of great significance for subsistence and livelihoods (Essig 1982) .
Members of Hydriastele display different growth habits ranging from small and clustered understorey palms to very robust, solitary canopy emergents. All species have reduplicately pinnate leaves, a welldefined crownshaft and leaflets that are irregularly jagged at the tip (praemorse). The floral arrangement, with flowers arranged in units of three (triads), is typical of the Arecoideae, and in Hydriastele the triads are moreover inserted throughout the length of the rachillae. These ultimate inflorescence axes are inserted closely together and are swept forward giving the inflorescence a horsetail-like appearance. The staminate flowers are larger than the pistillate flowers and have lanceolate, valvate petals that vary slightly in size (Dransfield et al. 2008) .
The monophyly of Hydriastele is well supported, as is its placement in the major Indo-Pacific tribe Areceae, but current molecular evidence is insufficient to place the genus to subtribe (Loo et al. 2006; Dransfield et al. 2008; Baker et al. 2009; Baker et al. 2011; Baker & Dransfield 2016) . The phylogenetic relationships among the species of Hydriastele have been explored (Loo et al. 2006) . Here, we present a monograph of an infrageneric species grouping within Hydriastele, a monophyletic group identified by Loo et al. (2006) that we term Hydriastele wendlandiana group. It occurs in New Guinea, the Bismarck Archipelago, northern Australia, and immediately adjacent islands, and is distinguished from the rest of the genus by its slender to moderate growth habit combined with protogynous inflorescences in which the stigmas are congenitally exposed (i.e. not covered by perianth, even in bud; Essig 1973; Uhl & Dransfield 1987) . We focus on this group because it is common throughout much of New Guinea, widely used by local people and is ecologically important. Moreover, the taxonomy of the group is very poorly understood and has not been the focus of a modern monographic revision. Prior to this treatment 10 species were accepted: Hydriastele wendlandiana (F. Muell.) H. Wendl. & Drude, H. geelvinkiana (Becc.) Burret (Baker & Loo 2004) .
Spirit material was used as far as possible for floral and fruit descriptions. Before dissecting, dried material was rehydrated by boiling, but because this does not eliminate drying artefacts, e.g. the pericarp still appeared shrunken, we have indicated the use of dried material in appropriate places in the descriptions.
Coordinates used for the distribution map were harvested directly from specimens or derived from online and hard-copy gazetteers. We created the map using Quantum GIS computer software (Quantum GIS Development Team 2017), and in doing so we supplemented the new coordinates we had obtained for Australia, derived from the specimens we have cited in this monograph, with what was already known about the distribution of Hydriastele wendlandiana in Australia (Dowe 2010) . GeoCAT (Bachman et al. 2011) was used to make preliminary IUCN conservation assessments following the International Union for the Conservation of Nature (IUCN) categories and criteria version 3.1 (IUCN 2001 ). Palm terminology used in the descriptions is based on the Genera Palmarum glossary (Dransfield et al. 2008) supplemented by The Kew Plant Glossary (Beentje 2016) .
Taxonomic history and phylogeny
Mueller described the first species in the group in 1870 as Kentia wendlandiana F. Muell. from northern Australia. The same species was soon renamed Hydriastele wendlandiana when, in 1875, Wendland & Drude erected the genus Hydriastele. In 1877, Nenga geelvinkiana Becc. and N. variabilis Becc. were described by Beccari from northwest New Guinea and subsequently Schumann & Lauterbach described Kentia microspadix Warb. ex K. Schum & Lauterb. and Ptychosperma kasesa Lauterb. from Kaiser-Wilhelmsland (German New Guinea) and the Bismarck Archipelago in 1900 and 1911 respectively. All four species were subsequently transferred to Adelonenga (Becc.) Hook. f. by Beccari (1885 and 1914) and then eventually to Hydriastele by Burret (1937) who recognised that Adelonenga was congeneric with Hydriastele. Burret also described four species himself ; Hydriastele beccariana (1928 Hydriastele beccariana ( ), H. carrii (1936 Hydriastele beccariana ( ), H. rostrata (1937 and H. lepidota (1939).
Burret's generic delimitation of Hydriastele was accepted in the first modern genus-level monograph of palms (Uhl & Dransfield 1987) , and this circumscription corresponds with the Hydriastele wendlandiana group, which we treat in this monograph. A further species from the highlands of Papua, Hydriastele rheophytica, was added to this group by Dowe & Ferrero (2000) . Subsequently, the molecular phylogenetic analysis of Loo et al. (2006) led to a substantial expansion of the generic limits of Hydriastele. Their study revealed that Hydriastele sensu Burret (1937) is monophyletic, but embedded within a larger paraphyletic group of three closely related genera, Gronophyllum Scheff., Gulubia Becc. (both polyphyletic) and Siphokentia Burret (paraphyletic). As a result, Hydriastele was expanded to include these three genera (Baker & Loo 2004 ) and this delimitation prevails today (Dransfield et al. 2008; Baker & Dransfield 2016) .
Revised taxonomy and distribution
Following our revision, we accept five species in the Hydriastele wendlandiana group, in contrast with the ten species recognised prior to this publication. The accepted species are: H. apetiolata sp. nov., H. kasesa, H. rheophytica, H. variabilis and H. wendlandiana. The known distribution of these species is presented in Map 1.
Key to the species of the Hydriastele wendlandiana group 1. Clustering palm; stem pliable and usually leaning; leaflets linear, thin and soft, terminal leaflets comprising c. linear; basal leaflets single-fold, ± grouped, linear, obliquely or truncately praemorse apically; juvenile leaves different from adult leaves, entire and bifid, with or without petiole, with lamina 100 -130 cm long. Inflorescences 25 -35 cm long including 3.5 -5.5 cm peduncle, branched to 2 orders; prophyll not seen, caducous; peduncular bract attached 1 -1.5 cm above the prophyll; primary branches 8, to 27.5 cm long, closely spaced and bearing up to 3 rachillae each; rachillae up to 27.5 cm long, 2 -3 mm in diam.; triads 5 -8 mm apart, opposite and decussate.
Staminate flower 11 -12 × 5 -6 mm shortly before anthesis; calyx c. 1 × 3 mm, sessile, consisting of 3 slightly different triangular and basally connate sepals, petals unequal in size 11 -12 × 3 -6 mm, valvate; stamens 6 -8; filaments c. 0.5 × 0.3 -0.4 mm, variously epipetalous, conical; anthers 4 -5 × 0.4 -0.7 mm, pointed; pistillodes 3 -5 minute lobes. Pistillate flowers 2 -3 × 2.5 -3 mm near anthesis, ± conical; sepals 1.5 -2 × 1.2 -2 mm, rounded, imbricate, interior surface striate; petals 1.8 -2.5 × 2 -4 mm, rounded with slightly acuminate tips, broadly imbricate; ovary 1.5 -2 × 0.8 -1.3 mm, ovoid; well-defined style lacking; stigma minute and congenitally exposed; staminodes 3 -6, tooth-like, connected by a thin basal ring. Fruits 7.4 -9.4 × 6.6 -8.2 mm when ripe, subglobose, smooth, drying ridged; perianth appressed to the fruit; pericarp c. 0.8 mm thick, epicarp red. NOTES. Hydriastele apetiolata is known from three collections, all of which were sequenced for two genes by Loo et al. (2006) along with other specimens belonging to the Hydriastele wendlandiana group. In the resulting phylogenetic trees, H. apetiolata is distinguished by consistently falling outside of a wellsupported clade containing all other members of the group that were included in the study. This noticeable phylogenetic pattern is consistent with the morphological distinctness of the species. The species is highly distinctive on account of its apetiolate leaves and the bifid juvenile leaves. The type was collected from a palm that had been dug up from the wild, not far from the nursery in Timika, to where it was subsequently transplanted.
2. Hydriastele kasesa (Lauterb.) Burret (1937: 484) . Ptychosperma kasesa Lauterb. (Lauterbach 1911: 357) . Adelonenga kasesa (Lauterb.) Becc. (Beccari 1914: 26) . Type: Papua New Guinea, New Ireland Province, Namatanai, Peekel 109 (holotype B †, isotype FI!).
Solitary or clustering, slender palm with 5 -15 stems per clump, 2 -6 m tall, bearing 6 -8 leaves per crown. Stem 1.5 -3.8 cm in diam., smooth and dark with blotches; internodes c. 2 -10 cm long. Leaves 70 -150 cm long including petiole; sheath 15 -30 cm long, covered with lacerate-peltate, dark purple scales sometimes attached to ferrugineous filaments and covered by ± aggregated scurfy scales, crownshaft 30 -35 cm long; petiole 15 -40 cm, indumentum as sheath; rachis c. 35 -90 cm, indumentum as sheath; leaflets 6 -13 each side of rachis, mostly single-fold, arranged irregularly and usually with a clear interruption right above a group of closely spaced single-or bi-fold leaflets in different planes in the middle of rachis, cuneate and praemorse apically, ramenta lacking (always absent?), adaxially dark green -bluish green and somewhat glossy, abaxially a little paler, transverse veinlets obscure, thick and papery; terminal leaflets 16 -27 × 5 -10 cm, comprising 5 -8 folds; middle leaflet to 45 × 10 cm; basal leaflets truncately praemorse apically. Inflorescences 17 -30 cm long including 2 -4 cm peduncle, branched to 1 or 2 orders; prophyll 15 -27 × 3 -4 cm; peduncular bract attached 0.5 -1 cm above the prophyll; primary branches 5 -10, to 23.5 cm long, closely spaced and bearing up to 3 rachillae each; rachillae up to 23.5 cm long, 1 -2 (-3) mm in diam.; triads 4 -7 mm apart, opposite and decussate. Staminate flowers 8 × 3 -4 mm when dry, shortly before anthesis; calyx c. 1 × 2 mm, sessile, consisting of 3 slightly different triangular and basally connate sepals, petals unequal in size 7 × 2 -4 mm, valvate, white -pink; stamens 6; filaments c. 0.5 × 0.2 mm, variously epipetalous, conical; anthers 3 -3.5 × 0.5 -1 mm, pointed; pistillodes forming minute clump. Pistillate flowers c. 2.5 × 2.5 mm when dry, shortly after anthesis, ± conical; sepals 1.8 -2 × 2 -3 mm, rounded, imbricate, interior surface striate; petals c. 2.2 × 3 mm, rounded with short obtuse tips, broadly imbricate; ovary c. 2 × 1 -1.5 mm, ovoid; well-defined style lacking; stigma minute and congenitally exposed; staminodes c. 2, toothlike and minute. Fruits c. 12 × 9 mm when ripe, ovoid to subglobose, smooth and drying wrinkled or ridged; perianth appressed to the fruit; epicarp red or scarlet, shiny. Seeds c. 6.7 × 5.4 mm when dry, ovoid; hilum lateral, elongate; endosperm ruminate (Fig. 2) . 2 is most likely a low estimate due to under-collecting. It has been reported as common in some localities. The biggest future threat appears to be deforestation and land-use change (Shearman et al. 2008; Global Forest Watch 2017) . NOTES. This species is distinguished by its slender habit with sheaths of 15 -30 cm in length, leaves with 6 -13 pairs of irregularly arranged leaflets, the basal ones of which are truncately praemorse apically, and rather small inflorescences with 5 -10 primary branches. Hydriastele kasesa can be confused with H. wendlandiana, which is the only other species in the group with a similar leaflet arrangement, but H. wendlandiana is normally not quite as slender, has longer sheaths (40 -73 cm), nearly always more numerous leaflets (12 -30 per side), and the inflorescences have 8 -15 primary branches. The distribution of H. kasesa does not appear to overlap with that of any other member of the H. wendlandiana group. Clustering, slender palm with up to 30 stems per clump, 4 -6 m tall, bearing 4 -12 leaves per crown. Stem 2 -2.5 cm in diam., pliable, cream with red patches turning green; internodes to 14 cm long. Leaves c. 95 -120 cm long including petiole; sheath 40 -45 cm long, dark green, coated with lacerate-peltate, dark purple scales sometimes covered by scurfy scales, petiole 20 -30 cm long, pliable, indumentum as sheath; rachis c. 60 -80 cm long, slightly arching, indumentum as sheath; leaflets 18 -32 each side of rachis, arranged ± regularly at 2 -5 cm intervals, linear and praemorse, adaxially dark green, abaxially slightly paler green, transverse veinlets obscure, ramenta present, thin and soft; terminal leaflets 22 -27 × 0.7 -2 cm, comprising 2 -3 folds; sub-apical leaflets c. 30 × 0.7 -2 cm, single-fold; basal leaflets c. 40 × 1.2 -2 cm, single-fold, obliquely praemorse apically. Inflorescences 16 -30 cm long including 2.5 -7 cm peduncle, branched to 1 or 2 orders; prophyll to c. 20 cm long; first peduncular bract attached c. 0.8 cm above the prophyll; primary branches up to 10, to 20 cm long, closely spaced and bearing up to 2 rachillae each; rachillae 5 -15 per inflorescence, 1 -3 mm in diam.; triads c. 3 -5 mm apart, opposite and decussate. Staminate flowers 6 -8 × 3 -4 mm when dry, pinkish cream; calyx 1 -1.5 × 1.5 -2 mm, sessile, with 3 slightly different triangular and basally connate sepals; petals unequal in size, 5.2 -8 × 3 -5 mm, valvate; stamens 6; filaments 0.5 -1 × 0.5 -0.8 mm, variously epipetalous, tubular -conical; anthers 3 -4 × 1 mm, pointed; pistillodes absent. Pistillate flowers 2 -2.5 × 2 mm when dry, close to anthesis, ± conical; sepals 1.5 -2 × 2.5 - Fig. 2 . Hydriastele kasesa. A leaf apex; B mid-leaf portion; C leaf base; D leaf sheaths above attached inflorescences with or without prophyll; E infructescence; F staminate flower whole and in longitudinal section; G pistillate flower whole, two views, and in longitudinal section; H portion of rachilla with fruits; J fruit in longitudinal section. Scale bar: A -C 8 cm; D 6 cm; E 4 cm; F 5 mm; G 2.2 mm; H 1 cm; J 7 mm. All from Takeuchi 9902. DRAWN BY LUCY T. SMITH.
3 mm, rounded, imbricate, internal surface striate; petals c. 1.5 × 2.5 mm, rounded, with short triangular apical lobe, broadly imbricate; ovary c. 1.5 × 1 mm, ellipsoid; welldefined style lacking; stigma minute and congenitally exposed; staminodes absent. Fruits c. 7 mm long, globose to broadly ellipsoid, smooth to shallowly ridged. Seeds globose, endosperm shallowly ruminate (Fig. 3) .
DISTRIBUTION. Hydriastele rheophytica is known from the Idenburg River and its upper tributaries in Papua Province, Indonesia, and, according to Dowe & Ferrero (2000) , from the Frieda River in Sandaun Province, Papua New Guinea (Map 1). (Dowe & Ferrero 2000) .
GLOBAL CONSERVATION STATUS. Data Deficient (DD).
More information is needed about the distribution and abundance of this species. NOTES. This apparently obligate rheophyte is distinguished by its pliable, mostly leaning stems, and soft, flexible leaves. These traits are often displayed by plants that grow in a rheophytic environment, on stream edges and riverbanks where frequent inundation occurs (van Steenis 1981). Hydriastele rheophytica may also be unique within the H. wendlandiana group in forming clumps with as many as 30 stems. The basal leaflets of H. rheophytica are linear and obliquely praemorse at the tip, prompting comparison with H. variabilis which has pointed to obliquely praemorse basal leaflets. However, the two species differ in the terminal leaflet morphology with the most distal pair comprising 4 -11 folds in H. variabilis and only c. 2 -3 folds in H. rheophytica. Furthermore, H. variabilis does not display rheophytic characters.
An original Brass photo which shows this elegant palm in its native habitat was reproduced in Rheophytes of the World (van Steenis 1981). Burret (1937: 483) . Nenga variabilis Becc. (Beccari 1877: 26) . Adelonenga variabilis (Becc.) Becc. (Beccari 1885: 82) . Type: Indonesia, Papua Barat Province, Ramoi, 1872, Beccari PP426 (holotype FI!, isotype K!). Nenga variabilis var. sphaerocarpa Becc. (Beccari 1877: 27) . Hydriastele variabilis var. sphaerocarpa (Becc.) Burret (1937: 483 Clustering, slender palm, 2 -8 m tall, bearing 4 -7 leaves per crown. Stem 2 -4 cm in diam., greenish to dark brown to blackish, blotchy; internodes 5 -14 cm long. Leaves 95 -140 cm long including petiole; sheath 27 -45 cm long, green, with laceratepeltate, dark purple scales attached to ferrugineous filaments, sometimes additionally covered with scurfy scales and whitish bloom, crownshaft 33 -70 cm long; petiole 9 -30 cm long, indumentum as sheath; rachis 50 -110 cm long, indumentum as sheath; leaflets 11 -23 each side of rachis, arranged regularly to subregularly, borne 2.5 -7 cm apart, ± horizontally held in a single plane with tips drooping slightly, linear, transverse veinlets obscure, with ramenta; terminal leaflets 20 -44 × 2 -10 cm, comprising 4 -11 folds, praemorse apically; longest middle leaflet 40 -80 × 1.2 -3 cm, single-fold, praemorse apically; basal leaflets single-fold, pointed or obliquely praemorse apically. Inflorescences 10 -25 cm long including 2 -2.5 cm peduncle, branched to 1 or 2 orders; prophyll not seen, caducous; first peduncular bract attached 0.3 -0.5 cm above the prophyll; primary branches 6 -11, to 22 cm long, closely spaced and bearing up to 1 rachilla each; rachillae to 22 cm long, 1 -2.5 mm in diam.; triads c. 3 -5 mm apart, opposite and decussate. Staminate flowers not seen. Pistillate flowers 2 -2.5 × 2 -3 mm when dry, shortly after anthesis, ± conical; sepals c. 2 × 2 -3 mm, connate at the base, rounded, imbricate, interior surface striate; petals 2 -2.5 × 2.5 -3 mm, rounded, broadly imbricate; ovary 2 -2.5 × 1.2 -1.5 mm, ovoid to ellipsoid; well-defined style lacking; stigma minute and congenitally exposed; staminodes c. 2, toothlike and minute. Fruits 10 -12 × 6.3 -7.8 mm when ripe, ellipsoid to ovoid with ends tapering when dry, smooth, drying ridged; perianth appressed to the fruit; pericarp c. 0.8 mm thick, epicarp red. Seeds 7 -8.2 × 5 -6 mm, ovoid; hilum lateral, elongate; endosperm deeply ruminate (Fig. 4) . 2 with the latter figure likely to be a low estimate resulting from under-collecting. It has been observed in some forested areas now known to have been replaced by oil palm plantations, the expansion of which may pose a future threat to this species compounded by its relatively narrow distribution. NOTES. This species is distinguished by its slender habit, bearing 4 -7 petiolate leaves per crown, and leaflets that are regularly arranged with the basal ones being linear and pointed to obliquely praemorse at the tip, and the terminal pair comprising 4 -11 folds. Some resemblance to this basal leaflet morphology is seen in Hydriastele apetiolata and H. rheophytica but the apetiolate adult leaves and bifid juvenile leaves are highly distinctive in the former species, and the latter species has terminal leaflets comprising c. 2 -3 folds and also displays rheophytic characters such as pliable stems. Confusion with H. wendlandiana is unlikely as this species usually has irregularly arranged leaflets, the basal ones of which are truncately praemorse apically.
Hydriastele variabilis (Becc.)
In the protologue for Hydriastele variabilis the staminate flower morphology is described in detail by Beccari (1877) from the type specimen Beccari PP426.
with grey, brown and green blotches; internodes 2 -25 cm long. Leaves 1 -2.5 m long including petiole; sheath 40 -73 cm long, yellowish to grey to green, with lacerate-peltate, dark purple scales sometimes attached to ferrugineous filaments and covered by ± aggregated, scurfy scales, occasionally with white bloom, crownshaft 30 -160 (-240) cm long; petiole (2 -) 10 -80 cm long, indumentum as sheath; rachis 38 -190 cm long, slightly arching, indumentum as petiole; leaflets 12 -30 each side of rachis, mostly single-fold, arranged regularly or more frequently irregularly with varying distances between leaflets and a break just above a group of closely spaced single-or bi-fold leaflets in different planes in the middle of rachis, cuneate and praemorse apically, ramenta usually present, adaxially mid to dark green and somewhat glossy, abaxially paler green, transverse veinlets obscure, thick and papery to more thin and stiff; terminal leaflets 15 -42 × (1.5 -) 3 -20 cm, comprising (1 -) 3 -16 folds; middle leaflets 35 -71 × 2 -8 cm; basal leaflets truncately praemorse apically. Inflorescences (16 -) 21 -50 cm long including 2.5 -7 cm peduncle, with (1 -) 2 (-3) orders of branching; prophyll 27 -50 × 4 -7 cm, glabrous; first peduncular bract attached 0.5 -2 cm above the prophyll; primary branches 8 -15, to 46 cm long, closely spaced and bearing up to 5 rachillae each; rachillae to 43 cm long, 1 -3 mm in diam.; triads 2.5 -10 mm apart, opposite and decussate. Staminate flowers 8 -10 × 3 -5 mm shortly before anthesis, creamy white; calyx 1 -2 × 2 -3.5 mm, sessile, with 3 slightly different triangular and basally connate sepals; petals unequal in size 7 -9.5 × 2.5 -5 mm, valvate; stamens (5 -) 6 (-8); filaments 0.3 -1 × 0.1 -0.5 mm, variously epipetalous, tubular to conical; anthers 3 -5 × 0.3 -1 mm, ± pointed; pistillodes 2 -4 minute lobes. Pistillate flowers 1.8 -3 × 1.8 -2.5 mm at anthesis, greenish, ± conical; sepals 1.3 -2 × 1.8 -2.5 mm, rounded, imbricate, internal surface striate; petals 1.3 -2.5 × 2.5 -3 mm, rounded but occasionally with short apical lobe, broadly imbricate; ovary c. 1 -1.8 × 1 mm, globose to ellipsoid to ovoid; well-defined style lacking; stigma minute and congenitally exposed; staminodes 1 -3, tooth-like and minute. Fruits 7 -9 (-11) × 6 -8 mm when ripe, globose to ovoid, smooth and drying wrinkled or ridged; perianth appressed to the fruit; pericarp c. 0.8 -1.2 mm thick, epicarp orange, purple or various shades of red. Seeds 5 -7 × 5 -6.2 mm, globose to ovoid; hilum lateral, elongate; endosperm homogeneous or ± ruminate (Fig. 5) . 
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2 likely to be a low estimate. The species' wide use amongst local people and the projected deforestation of large areas across New Guinea (Shearman et al. 2008; Global Forest Watch 2017) could pose a threat to subpopulations of this species in the future. NOTES. This species is the most variable and widespread member of the Hydriastele wendlandiana group. It is distinguished by its petiolate leaves with 12 -30 pairs of often irregularly arranged leaflets, the basal ones of which are truncately praemorse, and leaf sheaths of 40 -73 cm in length. H. kasesa appears to be the most closely related species based on a similarity in leaflet arrangement, but it is distinguished from H. wendlandiana by having shorter leaf sheaths (15 -30 cm long) and nearly always fewer leaflets (6 -13 pinnae per side). Hydriastele kasesa also normally has more slender stems than H. wendlandiana and smaller inflorescences with fewer primary branches. In the relatively rare cases where leaflets of H. wendlandiana are regularly arranged it can be mistaken for H. variabilis and H. rheophytica, however the basal leaflets in the latter two species are obliquely praemorse or pointed at the tip, never truncately praemorse as in H. wendlandiana.
A wide continuum of morphological variation is found within this complex species meaning that two specimens representing opposite extremes of this spectrum can appear distinct when studied in isolation. This can help explain why several morphotypes, all of which we here include within Hydriastele wendlandiana, were thought to represent different species in the past when only a few specimens were available for study. We justify broadening the circumscription of this species by not having found disjunctions in the character states of any vegetative or floral characters nor any marked character covariance patterns supporting the recognition of more than one species within the complex.
For example, seed endosperm condition, which was historically given great weight in Hydriastele taxonomy (Burret 1937) , is not found to be correlated with other morphological characters in this study and a transition form between the ruminate and the homogeneous endosperm condition is present in the form of a very shallowly ruminate endosperm (e.g. Baker 573; Fig. 5M ), thus calling into question the taxonomic importance and the binary nature of this seed character for this group. Zona (2005) arrived at a similar conclusion for Ptychococcus Becc. and consequently synonymised species that had previously been defined by variation in endosperm condition. Even so, by no means are we claiming that endosperm condition cannot be a useful character for delimitation of other species, it just does not appear to be the case for H. wendlandiana.
Our data for Hydriastele wendlandiana give some indication that geography is correlated with endosperm condition in New Guinea east of Wandammen Peninsula where we found seeds to be ruminate north of the central New Guinea Highlands and homogeneous towards the south. However, it is quite possible that shallowly ruminate endosperm is present within individuals of H. wendlandiana in southern New Guinea but that this has not been captured by the material we have seen for this extensive area. For example, shallowly ruminate endosperm has been reported for H. wendlandiana in Australia (Dowe 2010) although the fertile Australian specimens cited here all had homogeneous endosperm.
One specimen (Brass 28256) from Rossel Island, Milne Bay, differs considerably from other collections and also represents the easternmost limit of Hydriastele wendlandiana (Map 1). With fruits of at least twice the volume of other fruits we have seen, and a thick and fleshy pericarp, it is tempting to describe a new species from Rossel Island, but we conclude that insufficient material is available to do so currently.
The holotype of Hydriastele carrii was likely lost in Berlin but we cannot be sure of this because the type collection number was not known by Burret and therefore not cited in the protologue (Burret 1936) . Carr 12657, which we here designate as a neotype, is consistent with the protologue and, in any case, could very well be the original type collection because no other Carr specimens have been found that correspond morphologically or geographically.
